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The )\ HINEY Issue:

Productlon, Processmg, and Marketmg

In 1988-89, the CCC purchased a record
429.7 million pounds of butter. The reason
for these huge stocks of butter is that con-
sumers are consuming less fat because of
dietary concerns, leaving thedairy industry
- with a surplus of milkfat.

- To examine the issues surrounding this
surplus and the possible solutions for the
dairy industry, Dr. David Barbano, Direc-
tor of the Northeast Dairy Foods Research
Center, and Dr. Andrew Novakovic, Di-
rector of the Cornell Program on Dairy
Markets and Policy, co-sponsored a confer-
ence entitled, “The Milkfat Issue: Produc-

morning session covered human nutrition
issues in the areas of nutrition research,
consumer education, and labeling regula-
tions as a way of assessing the climate in the
marketplace and society. The dairy indus-
try must understand this environment in
order to effectively deal with the declining
demand for milkfat. At the source of these
consumer concerns are recommendations
from the National Academy of Sciences
(NAS) and the Surgeon General based on
research about how dietary fat and choles-
terol and blood cholesterol levels contrib-
ute to coronary heart disease.

tion, Processing and Marketing,” held
March 5, 1990, at the Syracuse Marriott
Hotel.

Before exploring the solutions to the
problem, the first morning session exam-
ined theresearch behind the dietary recom-
mendations, how consumers are respond-
ing to them, and the regulation of nutrition
labeling. The speakersin the second morn-
ing session looked for solutions on the farm
through breeding and management.

The afternoon session opened with a
review of the possibilities for new products
and new production techniques. Finally, a
broad range of issues in marketmg, pricing
and policy were covered in the final session.

Nutrition Issues Affecting the -
Sales and Use of Milkfat

The importance of the milkfat issue in
the dairy industry stems from consumers’
growing concerns about the health implica-
tions of fat and cholesterol in the diet. The

The morning presentations revealed
flaws in the interpretation of nutrition re-
search in this area, inconsistencies in con-
sumer reaction to these recommendations
and avoid in the area of labeling regulation.
Despite these flaws and misunderstand-
ings, there is a clear consensus that Ameri-
cans need to change their dlets to reduce
health risks.

In his discussion, Dr. Craig Hassel,
Assistant Professor and' Extension Nutri-
tionist at the University of Minnesota, and
chair of the Nutrition subcommittee of the
American Heart Assoclation—Minnesota
Affiliate, attempted to look beyond the rec-
ommendations of the NAS and the Surgeon
General and examine the underlying re-
search data.

Hassel framed his discussion with the
first two of the following three components

- of the diet-lipid hypothesis, which states

that: 1) blood cholesterol level is associated
with coronary heart disease; 2) dietary fac-
tors can influence blood cholesterol levels




and 3) diet plays a role in the development
of heart disease. He noted that coronary
heart disease is multifactorial in nature and
that scientists still don’t know what causes
the condition, or what actually occurs at the
molecular level. “Because we don’t under-
stand the causes, the actual causes, what
we're attempting todoistreat.. .population-
based statistics, hoping that what's true for
the population is true for most individu-
als.” Scientists have identified risk factors
that can be divided into two categories:
fixed factors, those which cannotbe changed;
and modifiable, those factors which can be
changed.

If the risk factors for coronary heart
disease are calculated by statistical (regres-
sion) analysis they reveal that 35% of heart
disease risk is attributable to fixed factors
such as family history, age, sex, etc. The
breakdown of modifiable risk factors is as
follows: '

smoking 22%
high blood pressure 20%
high blood cholesterol ~ 18%
obesity and inactivity 5%
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cite a compelling or an overwhelming
amount of evidence which links blood cho-
lesterol and coronary heart disease. “Al-
though many of us have come to view this
as a solid research base, in fact, a good deal
of this data is flawed.”

Though he does agree thatintervention
to manage blood cholesterollevels will have
some impact on reducing the chances for
coronary heart disease, he says that recom-
mendations from various organizations
over-emphasize the importance of high
blood cholesterol as a contributing factor to
coronary heart disease.

High blood cholesterol levels, as shown
above, account for 18% of the risk of devel-
oping coronary heart disease. Dietary cho-
lesterol (see appendix), however, is choles-
terol found in certain foods {foods produced
from or by animals, like dairy products)
that we ingest. Dietary cholesterol raises
blood cholesterol levels in some individu-
als and thereby increases their risk of coro-

nary heart disease, however in other indi-
viduals dietary cholesterol has little or no
effect on bleod cholesterol levels.

Hassel examined the three most impor-
tant dietary factors that affect blood choles-
terol levels (see appendix). Intake of satu-
rated fatty acids is the most significant cho-
lesterol-raising component of a diet, and
obesity is the second mostimportant factor.
Obese people tend to overproduce choles-
terol to an extent not accounted for by their
extra body weight. Dietary cholesterol is
the third most important factor in terms of
effect on raising blood cholesterol levels.
Hassel says that the importance of this fac-
tor is minimal compared to the first two.

Eleven studies done in the 1950s com-
pletely eliminated all or almost all dietary
fat and cholesterol for 400 subjects and
measured the effect of diet onblood choles-
terol levels, which are measured in milli-
grams of cholesterol per deciliter of blood
plasma (mg/dl). Theaverage reduction for
these studies was 60 mg/dl, or about 25%,
for subjects whose beginning levels proba-
bly ranged from 240-250 mg/dl, according
to Hassel. The current average blood cho-
lesterol level is about 210 mg/dl— below

These studies could not be conducted today
for ethical reasons related to the proper
treatment of human subjects, but the 60
mg/dl represents a theoretical maximum
achievable dietary reduction of blood cho-
lesterol level. These results are consistent
with the low blood cholesterol levels found
in pure vegetarians.

Dietary cholesterol’s effect on blood cho-
lesterol has been measured in 68 studies.
They show anaverageincreaseof 2.3 mg/dl

- for every 100 mg of dietary cholesterol con-

sumed, however thereis widerange of indi-
vidual response. Using the high range of
the data, the American Heart Association
says that every 200 mg of dietary choles-
terol will increase blood cholesterol levels
8-10 mg/dl. “If we look at what the Ameri-
can Heart Associationsays, they’re pushing
the limit of this data.... They're looking at
200 milligrams so that they can get this
number as high as they possibly can and
indicate that there is significance.” The




AHA does acknowledge an indivdual vari-
ability of response. Hassel contended that
dietary cholesterol plays only a minor role
in increasing blood cholesterol levels.

Hassel summarized 40 studies that ex-
amined the effects of dietary fat. It hasbeen
found that dietary fat raised blood choles-
terol levels 2.7 mg/dl per 1% of calories
consumed as fat. The effects of the different
fatty acids couldn’t be concluded from the
studies because the composition of fats in
each was different. In general, however,
they showed that saturated fatty acids raise
blood cholestero} levels while polyunsatu-
rated fatty acids lower blood cholesterol
levels. He said that although monounsatu-
rated fatty acids have little or no effect on
blood cholesterol, they can have a lowering
effect when substituted for saturated fatty
acids. Butterfat is comprised of 66% satu-
rated fat.

Hassel emphasized that there is a wide
range of individual response, and that fur-
ther, each fatty acid has different effects on
blood cholesterol levels as determined from
the research of Hegstead in 1965.

Hassel noted the importance of looking
beyond whether fats are saturated unsatu-

that most saturated fats raise blood choles—
terol levels, different saturated fats have
different effects on raising blood choles-
terol levels. For this reason the fatty acid
profile must be examined.

As shown below, a relative blood cho-
lesterol index can be created for each fat if

Calculated "Blood Cholesterol
Index of Various Food Fats and Oils
Fat or 011 Score
: --Cholesterol Raising
‘-7 - Nutmeg Butter 432
©o 7 Coconut Off 197
<L Palm Oil 143
© Milkfat 123
.-Beef Tallow 91
Chlcken Fat B
i ;.-?.Cholesterol Lowermg
o Peanut Ol - =38
“UCornOil . -81
‘Soybean Oil L 82 .-
o Safﬂower Oil’ -128 -

the known fatty acid composition is com-
bined with the Hegslead index of the effect
of each fatty acid on blood cholesterol. The
numbers themselves have no relevance
except for comparison among different fats
and oils.

Hassel emphasized that the effect of a
fat on blood cholesterol level and thus its
implications for coronary heart disease risk
is primarily the result of its fatty acid com-
position and not because it contains choles-
terol (see appendix).

He concluded by remmdmg the audi-
ence that, “foods aren’t good or bad, eating
habits are,” a comment echoed by other
speakers.

Eating habits of Americans are chang-
ing due to these dietary recommendations,
but not in consistent ways. Consumers’
inconsistent behavior may result from their
poor understanding of dietary issues in-
volving fat and cholesterol.

Christina Stark, a nutrition specialist for
Cornell Cooperative Extension in the Divi-
sion of Nutritional Sciences at Cornell Uni-
versity, reviewedrecentdietary recommen-
dations for fatintake as the basis for her dis-
cussion of consumer response to the recom-

Health——Dletary Guidelines for Ameri-

cans,” from the USDA and the Department
of Health and Human Services, and the
previously mentioned reports from the NAS
and the Surgeon General.

Stark observed that organizations that
haverecommended specificlevelsof dietary
fat agree that fat should not comprise more
than 30% of an individual’s daily intake of
calories and that saturated fats should not
comprise more than 10% of the calories.
Polyunsaturated fats, which historically
have not been limited, should not make up
more than 10% of the daily caloric intake
either. Most recommendations also sug-
gest that dietary cholesterol intake be lim-
ited to 300 mg per day.

Stark showed that consumers are re-
sponding to these recommendations by
reducing consumption of certain higher fat
foods. Thedecreased consumptionof whole
milk illustrates this trend—in 1987 lowfat
milk sales surpassed whole milk sales for
the first time. A decrease in red meat sales,




and increased sales of lowfat mayonnaise,
nonfat yogurt and diet margarine reflect
consumers’ behavioral changes. However,
Stark also pointed ouf consumer responses
that conflict with the dietary recommenda-
tions. For example, cheese sales have
doubled between 1972 and 1987, and sales
of high-fat products like hot dogs, ham-
burgers and luncheon meats have also in-
creased in recent years.

The replacement of certain high-fat
products with other high-fat products was
demonstrated in the Household Refuse
Analysis Project, an ongoing project being
conducted by the University of Arizona.
One part of this study, completed between
1979 and 1985, analyzed household gar-
bage to see what fat consumers were throw-
ing away. It was suspected that some people
understate their consumption of fatbecause
of thestigma of a high-fatdiet. Itwasfound
that from 1979 to 1982 the households in the
study discarded 3-10% of separablefat from
cuts of red meat, butin 1983, the percentage
of discarded fatincreased to 12-16%. In ad-
dition these households reduced fat intake
bybuyingless red meat that contained sepa-
rable fat— like chops, roasts, and steaks.

1 wkhnobhacle an fadk cancuimnion
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ticular can’t distinguish unsaturated fatfrom
saturated fat, fat from cholesterol, or die-
tary cholesterol from blood cholesterol. The
study found that the consumers also have
difficulty translating dietary adviceinto food
choices.

The study showed that the subjects
didn’t understand what fat does and what
distinguishes saturated fats (see appendix).
They assumed thatsaturated meantthe fatty
acids were saturated with more fat. Stark
observed that, with these prevailing mis-
conceptions, it is not surprising that people
don’t know how to decrease fat in the diet.

Most of the respondents believed that
fat and cholesterol were the same thing.
“Cholesterol is a difficult concept to define,
you can see the fat on a piece of meat, but
you can’t see cholesterol. So how do you
explain to consumers that they're ditfer-
ent?” Stark questioned.

Stark cited similar findings from the
1988 FDA health and diet survey (see be-
low). This telephone survey showed a low
level of knowledge about fat and choles-
terol, though knowledge about saturated
fat was greater.

IAT e o
from certain for?ns of red meat, the resi-
dents in the households either maintained
or increased their purchases of red meats
with hidden, nonseparable fat.

They bought more hamburger, lunch-
eon meats, sausage and bacon. The twoex-
planations for the purchase of these foods
were that either the consumers desired the
convenience of the substituted high-fat
foods, or they lacked the knowledge that
these products had comparable amounts of
fat. The author of the study dubbed this
phenomenon, “meat fat madness.”

Stark has observed a similar situation of
milkfat madness in the dairy industry to-
day, and she attributes this behavior to ei-
ther a lack of knowledge or motivation.

Consumers’ lack of knowledge is evi-
denced by the many misconceptions about
fat. One segment of a survey done by the
USDA in 1988 measured consumer under-
standing of the dietary guidelines for fats.
Overall, those interviewed have a poor un-
derstanding of the guidelines and in par-

Another component of the FDA phone
survey polls people’s opinions on what
causes heart disease. Citing the 1983, 1986,
and 1989 surveys, Stark said that fat and
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cholesterol are the two most mentioned fac-
tors. A similar question is asked about risk
factors for cancer, and the number who
mention fat has increased from 12% to 25%
between 1983 and 1988.

Areview of the data from the Food Mar-
keting Institute’s annual Trends study
showed that 96% of all shoppers rate nutri-
tion as very or somewhat important, second
only to taste (97%). ,

When asked to comment on the specific
nutritional contents, cholesterol was rated
as the item of highest concern in January
1989, followed by fat and then salt.

[Editors’ note: Fat ranked first and choles-
terol ranked second as consumers’ top concerns
in the 1990 Trends study, which was presented
recently at FMI's annual convention.]

Stark hasfound that consumers’ knowl-
edge and attitudes about nutrition don’t
necessarily translate into eating habits,
especially for young adults. A New York
Times survey in November 1987 found that
while the 18-29 age group endorsed nutri-
tion, their eating habits didn’t reflect this
professed concern. This group was more
likely tosnack, choose sweets orsalty snacks,
eat red meat, and have french fries and

After being quizzed about their eating
habits, they were asked what they had eaten
the day before. Those who said they watch
their cholesterol intake at every meal also
reported eating meals the previous day
heavy in red meat and eggs. The New York
Times study found little difference in the
eating habits of those who said they had
changed their eating habits and those who
said they didn’t. “People also appear to be
very selective in which improvements they
make; for example, they [might] decrease
theirintakeof fatby eating a smaller amount
of a nutrient-rich food such as meat, only to
substitute [it] for a salad with five or six
tablespoons of dressing.”.

Stark is concerned that people may cut
out whole food groups as a way of adhering
to the dietary guidelines for fat. If people
cutoutdairy products in order toreduce fat
intake, they may become deficient in the
nutrients that dairy foods provide. Most
American women don’treceive the Recom-

mended Dietary Allowance of 800-1200 mg
of calcium per day, and eliminating dairy
products from the diet would only add to
that problem:.

In her advice for the dairy indusfry,
Stark said that the industry must continue
to offer alternatives to consumers who
continue to send mixed messages with their
buying decisions. She calls this the “self-
indulgence paradox”—health conscious
individuals demand lowfat alternatives but
want to reward themselves with high-fat
products.

The industry has already provided a
large variety of lowfat dairy products. Stark
said she would like to see the industry
continue to offer this variety, in addition to
creating new products. Makers of lowfat
and nonfat frozen desserts may have more
possibilities inlieu of the FDA’s approval of
Simplesse™ and cellulose gel for use in
certain lowfat or nonfat products.

According to Stark, the wide range of
fat substitutes and nonfat, lowfat, reduced
fat, “lite,” or “light” versions of dairy prod-
ucts necessitate better standards of identity
and labeling to help consumers make their
decisions.

n labeling
regulations and the likely direction of pol-
icy in that area. Sarah Taylor, an attorney
with the Washington-based firm Coving-
ton & Burling, specializes in the area of food
and drug law and is the author of “Health
Claims for Foods: Present Law, Future
Policy.”

Taylor discussed how therecent dietary
recommendations have spurred great in-
terest in the area of food labeling. A report
fromthe NAS concerning nutrition labeling
is expected in the fall of 1990. In addition,
FDA has undertaken a reevaluation of food
labeling, and 84 bills pending in Congress
deal with some aspect of food labeling.
Consumers, public health officials, and the
food industry seem to want more nutrition
information to appear on the food label but
disagree on specific proposals. “Consum-
ers are interested in diet and health infor-
mation. In addition, many public health
experts see the food label as an important




pointof purchaseeducational tool—ameans
by which to harness the private sector to the
task of nutrition education. The food indus-
try increasingly sees food labeling asameans
to market the health benefits of their food
products.”

Thesenew goalsfor food labeling divert
from the original purpose of the descriptive
food label which was to guard against con-
sumer deception. The FDA does have stan-
dards of identity for some foods and regu-
lations concerning the labeling of nutrition-
ally inferior foods as imitation, but Taylor
questioned whether consumers appreciate
that the term imitation refers to the nutri-
tional value of the product. FDA doesn’t yet
regulate the use of terms with nutritional
implications like, “light” or “reduced fat.”

Currently, products must carry the nu-
trient information only if the focd is forti-
fied or if a claim is made concerning the
nutritional quality of the food. Therefore
most labeling done today is voluntary.

Taylor also noted that regulations for
health claims on food labels—claims that
extend beyond the nutritional information
to convey a health message—are also being
debated. These messages had historically
health claim would cause the product tobe
regulated as a drug. All drugs must be
considered safe and effective for the in-
tended purpose and must not have false
and misleading claims. Any food with a
health claim would usually fail this stan-
dard as the relationship between diet and
health is so poorly understood.

Kellogg’s broke this tradition in 1984
with their campaign for All-Bran which in-
cluded a bold health claim of reducing the
risk of cancer, backed by arecommendation
from the National Cancer Institute. Many
other food manufacturers followed
Kellogg's lead by printing health claims,
prompting the FDA to propose regulations
to permit health claims in 1987.

This regulation has been criticized for
being too permissive of misleading claims,
and in February, 1990 the FDA withdrew
the 1987 proposal and issued a morerestric-
tive one. The new proposal is part of a
larger reevaluation of nutrition labeling in
general.

‘ries, protein,

Taylor reported that in addition to the
new proposal by FDA, several nutrition
labeling bills were introduced into Con-
gress, and hearings were held.

Some of the specific areas of interest to
the dairy industry concern the descriptive
and nutritional labeling requirements, and
fatmay bealikely item inciuded on the food
label. Taylorlisted somenew directions for
regulation: definitions of terms like “low-
fat”, and “lite”; mandatory fat content la-
beling; widening of current definitions of
food standards and imitation labeling to
encourage greater development of lowfat
foods; and requiring more foods to have

‘mandatory nutrition labeling.

Taylor reviewed some of the current

- regulations along with the provisions of

four bills that have been introduced into
Congress that would expand nutrition la-
beling and make it mandatory for certain

"FDA regulated products.

Nutrition labeling is currently volun-
tary unless a product is fortified or en-
riched, or a nutrition claim is made—and
then a variety of nutrients must be listed on
the food label along with serving size, calo-
carbohydrate, and sodium.
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only if a claim concerns these constituents.

In addition to these requirements, the
biils sponsored by Representative Waxman
and Senator Metzenbaum would requireall
products to use “realistic” serving sizes and
include a listing of total fat, saturated fat,
unsaturated fat, and cholesterol. Bills from
Senator Hatch and Representative Rangel
would also require fat labeling on all prod-
ucts. Except for Rangel’s bill, which deals
exclusively with fat labeling, these bills
would also ban all health claims on food
labels except for those approved by the
FDA.

“Because all three of...these bills give
FDA substantial authority to define whatis
an acceptable health message, FDA’s 1990
rule proposal takes on some special signifi-
cance.” The rule has proposed a new cate-
gory of nutrition claims that would be per-
mitted if they met the following criteria:

1. They are truthful and not misleading.
2. They describe the value of the dietary
component as part of the total dietary




pattern, claim only to lower the risk of
a particular chronic disease, and re-
flect the totality of scientific evidence.

3. They are consistent with generally rec-
ognized medical principles.

4. They are consistent with the conclu-
sions made in a scientific summary
and consumer health message sum-
mary accepted by the FDA.

5. The label must refer to the consumer
health message summary which pro-
vides fuller information for the con-
sumer.

The FDA will base acceptable health
claims on the Surgeon General’s report and
thatof the National Academy of Sciences. A
public service committee will be appointed
to create model health claims in six disease
areas. Three of these areas will be of special
importance to the dairy industry. They
concern calcium and osteoporosis, lipids
and heart disease, and lipids and cancer.
The 1990 proposal will guide the FDA while
the rule is pending.

Taylor said she expects that FDA’s pol- -

icy will require messages to be balanced.
For example, a calcium claim made for a
food thatis h1gh in both calcmm and fatmay

§ ()
Overall Taylor predlcted “the food indus-
try [will have] greater opportunity to mar-
ket the healthbenefits of their products, and
likely give consumers more nutritional in-
formation on the food label.”

Opportunities for Dealing with
Milkfat at the Producer Level

In searching for solutions o the milkfat
problem, the first place to look is at the
source of the milkfat. The discussions on
dairy cattle genetics and management ex-
plored the possibility of reducing or alter-
ing milkfatat the producerlevel. Dr. Robert
Everett, Professor of Animal Science at
Cornell University, explained that a cow’s
phenotype, or observed performance, re-
sults from a combination of her genetics and
her environment. He explained the strong
genetic correlation between milk produc-
tion and fat production. This relationship
prohibits the reduction of fat production

without a loss of milk production through
the breeding program.

Aplausibleway of reducing fat produc-
tion or altering fat composition, without
loss of milk production, through feeding
and management was discussed by Dr. Dale
Bauman, the Liberty Hyde Bailey Professor
of Animal Science at Cornell.  Bauman
pointed out that the approval of such meth-
ods would require more research and that
there will be little research in the area of
milkfat depression—reduction of fat per-
centage—until there is economic incentive
to reduce fat production.

Everett began the segment by review-
ing how producers get paid. Using recent
values at the time, he observed that they re-
ceive $1.13 for every pound of fat and $.094
for every pound of skim milk. Although
there is much more skim milk than fat in
farm milk, 38% of the price of milk hascome
from fat. Everett commented it is no won-
der that the producer has maximized the
pounds of fat produced. He observed that
the only way to discourage the production
offatistolower the price farmers receive for
the fat component of milk. :

_The dalry manager selects for different

smt the economic situation. Genetlcs has
accounted for one-third of the increase of
production per cow between 1960 and 1988
which has risen from 13,500 to 21,000 for
two-year olds on amature equivalent basis.

Fatproductionhasrisenatasimilarrate
during this period. Everett emphasized
protein production also rose in a similar
fashion, even though it wasn’t being se-
lected.

The reason for the similar increases in
milk, fat,and protein productionis the strong
phenotyplc correlation between the three
traits. As dairy farmers change their man-
agement strategies, they observe a high
positive relationship between these produc-
tion traits.




Everett pointed out that the phenotypic
correlation represents the relationship be-
tween the observed traits, which are influ-
enced by both genetics and environment.
Looking at solely the genetic component,
there is a similar high positive correlation
between the three traits.

Theeffects of these high correlations are
illustrated by the scenario where producers
select solely to increase milk production,
yet fat and protein production increase as
well because of the geneticlink between the
traits. ' '

He then described how the genefic re-
sponse might be altered if a price structure
existed that discriminated against the pro-
duction of butterfat. Everett concluded that
even when the producer was taxed for
producing butterfat—in this scenario $.90

programs is to slow down the rate of in-
crease in fat production.

He finished by stating that feeding and
management programs are the only way to
limit fat production on the farm and that he
believes the pricing structure is the cause of
themilkfat problembecause producershave
received 38% of their income from the sale
of fat. _

Bauman then began todiscuss how man-
agement could change milkfat production.
He outlined his talk and discussed milkfat
synthesis, changing the environment to
change milkfat production, and changing
milk fatty acid composition.

Bauman reviewed that milkfat is com-
posed of triglycerides of short, medium and
long chain fatty acids, the composition of
which varies by species. The production of
milk in a heavily lactating cow consumes

'72% of the cow’s total energy, and the cow’s

maintenance requires 28%. Half of the
energy used to produce the milk is needed
for making fat, so that making milkfat con-
sumes 33% of the cow’s energy intake. Re-
ducing milkfat production could save en-
ergy and increase production efficiency.
Then Bauman looked at the two sources

per pound—the genetic response of “fat
production would still cause an increase of
4.52 pounds per year. “Because the milk is
worth somuch to him, regardless of whether
we charge him for the fat or not, the genes
are causing an automatic response.”

Even with economic incentive to select
against fat production, there would still be
a positive response due to the underlying
biology of the cow which causes a high cor-
relation between milk and fat production.
Everett explained that the limit of breeding

of fatty acids- Denovo; ornew, synthesisis
the source of short and medium chain fatty
acids, and uptake of preformed fatty acids
from the blood is the source of all the long
chain fatty acids. The fatty acids in the
blood come from dietand body fat reserves.

Bauman then considered what could be
done about milkfat percentage. He noted
that with modern management practices
striving to increase fat test, milkfat depres-
sion is not difficult to achieve and that re-
search has long attempted to overcome the
tendency toward milkfat depression. Bau-
man himself performed trials wherea cow’s
milkfat percentage was doubled or cut'in
half through diet alone. In cases of milkfat
depression, the ratio of acetate-producing
bacteria to propionate-producing bacteria
in the rumen is one to one—where if is
normailly three to one. A greater percentage
of propionate-producing bacteria in the
rumen is assoclated with milkfat depres-
sion. Bauman concluded that anythingthat




causes rumen fermentation to shift to high-
propionate producing bacteria will cause
milkfat depression.

Helisted three factors which could cause
this shift: high grain diets, like those com-
monly fed today; finer chopped roughages;
and ionophores. Jonophores selectively
inhibit the bacteria that produce acetate
making those that produce propionate more
competitive in the rumen.

Ionophores are not approved for use in
lactating dairy cows. Bauman said he sus-
pects that ionophores would be safe in lac-
tating dairy cows, as they are currently used
in young dairy animals. “You're certainly
not going to expect differences between a
growing animal and a lactating animal for
this particular compound, it’s just [that] it
was never dealt with in dairy cows because
there was noeconomicincentive todecrease
the amount of milkfat.”

. Bauman then examined the issue of
maintaining milkfat depression over a lac-
tation without causing problems with the
cow. He emphasized that no studies have
been done that have maintained milkfat
depression throughout the lactation. The
potential danger lies in that high grain diets
and finely chopped roughages without the

amount of energy used for fatin addition to
creating a more energy efficient pattern of
nutrients coming from the rumen.

Learning the biological mechanism of
milkfat depression is another possible way
to maintainit. Again, no research has been
done in this area, but Bauman stated that if
the biochemical pathways are uncovered,
fat could be uncoupled from the other milk
components.

Another approach to the milkfat prob-
lemisto find ways of altering milk fatty acid
composition. In all other species, fatty acid
composition in the body can be altered
through the fatty acid composition of the
dietary fat. Bauman explained this is not
the caseinruminantanimalslikedairy cattle,
because the bacteria in the rumen change
the composition of the dietary fat. Bacteria
intherumen change unsaturated fatty acids
to saturated fatty acids.

Bauman mentioned that a mechanism
to protect fat so that it could bypass the
rumen was developed some fifteen years
ago, but there was little interest in it at the
time. These studies focused on increasing
the polyunsaturated fat content of milk.
Although this was proven to be possible,
milk high in polyunsaturates proved to be

bufferingeffectof bicarbonates wotild lower
the pH in the cow’s rumen; increased acid-
ityiswhat favors the propionate-producing
bacteria which arelinked to milkfat depres-
sion. Maintaining this condition over a
whole lactation could cause digestive dis-
turbances and ulcers in the cow. A modest
decrease in fat production could be main-
tained safely with careful management,
according to Bauman.

Ionophores are a second way to favor
the propionate bacteria in the rumen and
maintain milkfat depression without low-
ering the pH in the rumen. “The reason
why ionophores are approved for growing
animals, and in fact economically valuable
to use, is [that] when you shift the rumen
fermentation to a higher propionate pro-
duction, . .. you get a pattern of nutrients
that can be used more efficiently by the
animal.”

Using: ionophores in lactating animals
would have the dual benefit of lowering the

highly susceptible to rancidity problems.
With this mechanism it would be possible
to the amount of unsaturated fatty acids by
feeding the protected fat. He observed that
changing the fatty acid composition of the
milk could change many of the manufactur-
ing characteristics.

He concluded by emphasizing that with
the proper economic incentive in the mar-
ketplace, milkfat percentage and fatty acid
composition can be altered, not through
genetics, but through feeding and manage-
ment strategies.

Opportunities for Dealing with
Milkfat through Dairy Product

Formulation and Processing

The first afternoon session addressed
the milkfatissue from the stancethat, given
the amount of butterfat in the milk supply,
what are the options for the industry in




formulating new products and finding new
processing methods for existing products.

Dr. David Hettinga, Vice President for
Research, Technology and Engineering, and
Agricultural Research and Technology of
Land O'Lakes, covered the marketing and
formulation of lowfat products, removal of
cholesterol from dairy products, and non-
food uses for fat.

Dr. David Barbano, an associate profes-
sor in Cornell University’s Department of
Food Science completed this topic by cover-
ing processing uses of fat substitutes and
the alteration of milkfat composition.

Hettingareviewed the decreases in con-
sumption of high-fat products like butter
and whole milk. He emphasized consum-
ers’ concern for fat and calories in addition
to their desire for convenience. He noted
the increase in “light” products introduced
in 1989 and the gaining shareof lowfatdairy
products. :

Hettinga discussed themarket for butter
and its substitutes. The current standards
require atleast 80% milkfat for a product to
be classified as butter, and over 80% non-
dairy fat fora product tobeconsidered mar-
garine. Any product that falls below these
levels are termed spreads. Henoted a great

identity, but many industry leaders don’t
feel that the FDA is bestsuited to handle this
issue. The industry, through the American
Butter Instifute, has proposed the creation
of a light butter standard with a minimum
level of 52% butterfat that allows for the
inclusion of other ingredients in the prod-
uct.

Hettinga explained that 52% has been
the proposed minimum because at thatlevel
the calories are reduced by one-third and
the product still has comparable perform-
ance to butter.

The introduction of light versions:of
sour cream and cheese have also increased.
Hettinga predicted that the number of re-
duced fat cheeses will increase in the next
decade. He said that as technology devel-
ops, reduced fat cheeses will improve in
texture and flavor, and gain in consumer
acceptance. ‘ ‘

Continuing with new product trends,
Hettinga discussed the increase in lowfat
versions of yogurt, cottage cheese and ice
cream. He mentioned that reduced fat, ice
cream substitutes have led to the develop-
ment of the ice milk standard of identity to
inform the consumer that lowfat products
are available. A conflicthasdeveloped over

increase in the number of spreads with a
wide range of fat content percentages and
many spreads that do contain some per-
centage of milkfat.

Butter consumption has declined de-
spite the efforts of the National Dairy Board
and others to promote butter. In explaining
this trend Hettinga cited a 1984 survey from
the International Dairy Federation which
foundthat the top threereasons why spreads
have displaced butter are price, health and
spreadability.

The dairy industry and state govern-
ments have protested the marketing of
spreads that have butter in the name in
order to protect butter’s identity standard.
According to Hettinga, the FDA has been
reluctant to rule on this issue because the
standards for butter were originally set in
an act of Congress and would therefore be
outside of FDA’s jurisdiction. He said that
the FDA wants the Butter Act toberepealed
so that it can issue its own standard of

anonfat product labeled asice cream which
has been banned in New York and Maine
because of failure to meet identity stan-
dards. Lightice cream standards are being
considered, according to Hettinga.

Hettinga suggested the dairy industry
change how it prices lowfat products. “I
think we made a mistake when we took the
price of no-fat or lowfat milk down when
we took the fat out. We should have raised
the price.” He also commented that brand
names of fluid milk should be featured on
thelabelinstead of the genericproductname
milk. He illustrated this point with retail
gasoline sales where brands like Amoco
and Mobil are highlighted instead of the
product name, gasoline.

In introducing the cholesterol issue,
Hettinga agreed with theconclusions drawn
in the morning presentation that the impor-
tance of cholesterol in the diet has been
overstated. However, he says that because
the dairy products have been singled out
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and lost market share for containing choles-
terol, the removal of cholesterol could pro-
vide a market opportunity. Removing it
would allow dairy products to make re-
duced cholesterol or cholesterol free claims
that take advantage of the concerns about
cholesterol in the diet. Vegetable oils have
used these claims even though they never
contained cholesterol.

Before Hettinga described six processes
of cholesterol removal he pointed out the
removal would be more viable for some
products, noting that it is very important to
the flavor of butter, but is less critical to the
composition of cheese or ice cream.

The first of these methods is supercriti-
cal fluid extraction, which in Hettinga’s
opinion is not effective because of the high
costs. Short path distillation is another
method that has been performed on a pilot
scale, but proved inefficient when the proc-
ess was scaled up.

Steam distillation is the best option in
Hettinga’s opinion because of its relatively
low operating and equipment installation
costs, and because it is a well understood
process that has been used to deodorize
vegetable oils. Some organizations have
had promising initial results.

Barbano began by citing the Bridge
Report: “There will always be a need or
major market for traditional dairy products
and the growing health conscious
market...should be viewed as an opportu-
nity for market expansion.”

The second point made in the report is
thatthemovementaway from high-fat prod-
ucts is more than a fad, but a long-term
trend thatrequires commitment on the part
of the dairy industry. Barbano said he be-
lieves that the industry has already re-
sponded to this trend by making available a
wide variety of lowfat products.

Barbano stressed that “the dairy indus-
try has an obligation and needs to help
consumers take a sensible look at their total
diet, and I think the emphasis on total diet is
very important, and the role of dairy prod-
ucts in providng fat and other nutrients.”
Most dietary recommendations state that
fat intake should represent no more than
30% of total calories and be composed of an
equal balance of saturated, monounsatu-
rated and polyunsaturated fats. He sug-
gested one way of translating these recom-
mendations is to look at the number of
grams of fat that would account for thirty
percent of daily calories. Then the con-

The adsorpfion process requires the
addition of another ingredient which must
later be separated from the butterfat. High
levels of regular butterfat will also be car-
ried away with the cholesterol. All solvent
extraction methods have a risk of product
contamination from the solvent.

Finally, he briefly described an enzy-
matic process which would use bacterial
enzymes toremove cholesterol frombutter-
fat, but this process is at the early stages of
development.

Dr. Hettinga concluded with a discus-
sion of non-food uses for milkfat. He ob-
served that the fundamental barrier for non-
food uses is that fat is still too highly priced.
Hettinga reported that the consensus of the
economists of the National Milk Producers
Federation is that the CCC butter price will
fall within a range of $0.76 and $0. 87 per
pound in 1992 or 1993 and at that time there
may be some relief from the surplus be-
cause U.S butter will be competitive on the
world market.

sumer could see what their daily allotment
for fat was, and give them a total diet per-
spective when they chooseindividual foods.

To put the milkfat problem in perspec-
tive, Barbano pointed out that the majority
of milkfat is consumed in fluid milk and
cheese, and these are the products with the
biggest amount of milkfat sales to be lost.

In turning to the processing possibili-
ties Barbano said he believes that in addi-
tion toreduced and nonfat versions of tradi-
tional dairy foods, new uses of milkfat must
be explored.

One way of exploring the different uses
of fat is to break the fat down into its fatty
acid components, which can be sorted by
their characteristics through fat fractiona-
tion. There are three primary methods to
fractionate fat: dry crystallization, solvent
crystallization and supercritical extraction.
These processes sort the fatty acids into
groups of fatty acids that are better suited to
specific uses than milkfat as a whole. Some
fractions of fat are of specific interest to

11



confectioners, but researchers are still chal-
lenged to find other uses for the unwanted
saturated fat fractions.

The impact of fat substitutes must also
be explored by the dairy industry. Barbano
explained that fat substitutes add the
“smooth and creamy mouth-feel” of fattoa
product, and are usually composed of pro-
tein or carbohydrates. He reported that
Simplesse, made from egg or whey protein
has been Generally Recognized as Safe
(GRAS) by the FDA. Tt will soon bereleased
by Nutrasweet in a frozen dessert called
Simple Pleasures. With the great number of
lowfat products on the market, Barbano
said he is unsure of the potential impact of
fat substitutes, but added that it will de-
pend on the quality of the products made
with fat substitutes. :

Another area of opportunity in process-
ing that Barbano examined is the alteration
of milkfat composition. This task could be
accomplished by altering the milkfat as it
comes from the cow through management
or by blending milkfat with other fats—
although itwould then nolonger be milkfat.
Separating the fatty acids through milkfat
fractionation is a third alternative.

Barbano mentioned that there is a wide
ATl 01 PO5510 E5 dVll angeine
composition of milkfat, but the economics
of doing so must be investigated. Barbano
said that the question of the functionality of
the fat once it is altered must be considered.

A new composition of milkfat could be
formulated if found to be cost effective.
Barbano observed that the amount of total
milkfat in fluid sales, the largest usage of
milkfat, has been rapidly declining. He
posed the question of whether milkfat could
be made more desirable through reformu-
lation in order to slow this trend. .

If altering the fat is feasible, Barbano
questioned what would be the desirable
targetblend of saturated, monounsaturated,
and polyunsaturated fats that could be
achieved. In trials where the amount of
polyunsaturated fats has been increased,
the milk’s performance has decreased tre-
mendously. Off-flavors from oxidation, and
changes in the melting point that alter the
characteristics of manufactured products

have resulted fromraising the level of poly-
unsaturated fats in milk.

Barbano pointed out that the level of
monounsaturated fats has never been al-
tered. FHe suspected that there would be
less of a change in the melting point, flavor
and texture of the milk.

Feeding protected lipids could increase
the level of unsaturated fats 60% without
toomuch difficulty. Barbano said he thinks
that this change wouldn't greaily alter the
flavor of milk because the largest change
would come from the amount of oleic acid,
a monounsaturate, which is a very stable
component of milkfat.

Barbano concluded by emphasizing the
need for continued development of new
lowfat and nonfat alternatives. He warned
that “The lowfat dairy products need to be
of high quality. I think that’s one thing we
could get ourselves into problems with in
the rush to get products out there. I think
wehave the obligation tomaintain a quality
image of dairy products and to truly deliver
high-quality, good-flavored, lowfat prod-
ucts.” -

He said he hopes to see the alteration of
milkfat to enhance its nutritional value if
economically feasible and investigation of

in order to effectively prepare for the im-
pact of the continuing trend away from fat
consumption. .

Opportunities for Dealing with
Milkfat through Marketing,
Pricing, and Government Policy

In the final session, four industry execu-
tives and a university economist took a
proactive viewpoint of how indusiry and
government might change the ways they

are currently dealing with the milkfatissue.

In discussing what direction to take in
marketing dairy products, the industry

'speakers agreed in calling for continued de-

velopment of new products and lowfat and
nonfat alternatives to existing foods. Dif-
ferent views were offered by the industry
and university economists about the feasi-
bility of dealing with the milkfatissue at the
supply level through policy measures.
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George Muck, Vice President for Re-
search and Development for Dean Foods
predicted that consumers will continue to
reduce their consumption of fat over the
long-term, but that the decline will level off
when the average percentage of calories
from fatis 30%. “If you get too much below
thirty, the body’s going to reject that and
going to react to that...you're going to, for
lack of other terms, ‘crave’ fat-type prod-
ucts.”

He emphasized that the demand for
more lower fat products has made process-
ing more complicated. He gave the ex-
ample of a fluid milk plant that produces
several types of lowfat products, requiring
the use of more tanks and causing a loss of
efficiency from complex scheduling, need
for more storage tanks, and more frequent
flush outs. If lowfat cheeses become more
popular, Muck pointed outthatmany cheese
plants could require the additional capital
costs of adding separators. Gettingby with-
out a separator by adding purchased skim
milk would also add to production costs.

Muck projected a continued drop in the
butter price that will continue to hurt plants
that sell excess cream and urged the devel-

He said he hopes to see continued de-
velopmentof lowfatalternatives, butinsists
that the quality of the product must be
retained even though the fat is being taken
out. Lowfat products thatachieve this level
of quality will have a good market poten-
tial, in his opinion.

Muck tied the developmentof new prod-
ucts to theissue of problems with standards
of identities. Creative alternative products
areneeded, but they should fit within better
defined identities for products.

He questioned whether consumers are
demandingreduced cholesterol,or reduced
fat products, and said he wonders if they
understand the difference between the two
concepts. He said he believes that im-
proved standards in nutritionlabeling could
help clear confusion in this area.

He concluded by stressing that manu--

facturers consider how the continued trend
toward lowfat products will fit into their
processing scheme.

Thomas Perry, President of Perry’s Ice
Cream, continued the marketing segment
by giving a regional ice cream manu-
facturer’s perspective on the milkfat issue.

Perry noted the declining sales of ice
cream nationwide—a 12% decline in sales
the third quarter of 1989, and a 20% decline
in the Northeast. Sales of lowfat ice cream
compensated for a small portion of the
decline.

Hereviewed the current standards and
urged theimprovementofstandardsofiden-
tity for ice cream “to keep [manufacturers]
on a level playing field and be able to de-
velop products that do have a standard
between different manufacturers.”

He reported that the International Ice

: opmietit for New uses of exTess cream. (=} faiti 7

standards of identity to the FDA.

One problem with this proposal is that
FDA wants “light” to mean one-half of the
fat and one-third of the calories, which
wouldn’t match with the IICA’s proposed
range for “light”.

Identity hasn’t been as much of a prob-
lem with yogurt, a newer product in the
industry. To be successful, frozen yogurt
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should taste like ice cream, according to
Perry. Hesaid heis proud of his company’s
yogurt product, butalso pointed out thatin-
troducing live cultures into their plant for
the first time provided for some interesting
quality control experiences. Standards of
identity for frozen yogurt have also been
proposed.

Thetechnology is available to make bet-
ter quality products at a lower fat content.
These other products are gaining back a
percentage of the lost market by the full fat
products, but people expect them to taste
like the full fat products.

Putting the milkfat issue in perspective
in his closing remarks, Perry called for the

ice cream because it doesn’t meet the stan-
dards of identity. Though changes in the
standards are being proposed, three states
are waiting until those standards are
changed.

Benner observed a split among dairy
farmers in their opinion of lowfat and fat
free products. Some wanttosee these prod-
ucts developed toregainmarketshare while
others oppose them fox fear they willreduce
milk product purchases.

Health and nutrition spedialists applaud
the introduction of these products provided
“that the methods for replacing the fat are
safe and that the fat-free products are not
seen by the consumer as a license to overin-
dulge.”

Inresponse to consumers, KGFis using
differentfatreplacement methods toachieve
products with quality and taste that they
will accept. “There’s no single magic silver
bullet that can be used across all of our
categories. There’s nosingle way toreplace
all the fat in these categories, whether it be
dairy or non-dairy.”

The science of fat replacement must be
understood and accepted by the consum-
ers, because some food technologies like

industry to, “Build on the positive aspects
of milkand milk products. ... Milk products
are still a very, very good food, as we all
know. Wejust have to find ways of getting
milk and milk products to the consumer.”

Dealing with the milkfat issue by re-
placing the fatin dairy foods was the subject
of a presentation by Matthew Benner, a
Senior Manager for Corporate Development
with Kraft General Foods. He discussed
KGF's Fat Replacement Project in which
KGF has introduced eight fat-free products
into the market as line extensions, not as
substitutes.

He said that food manufacturers who
want to use fat replacements are caught be-
tween the consumers who demand these
products, the regulatory community, farm-
ers and health officials.

Consumers are demanding fat-free
products because of health concerns, but
problems have arisen with regulatory bod-
ies, mainly with KGF's fat-free ice cream.
Some states have not allowed it to besold as

saccharinand cyclamates have been viewed
with skepticism in the past.

Focusing in on the regulatory scheme
for ice cream, Benner said that KGF sup-
ports the IICA’s proposed standards be-
cause they will provide a uniform standard
and parallel the standards for reduced fat
and fat-free products in categories like cot-

. tage cheese, yogurt and milk . “Above all,

the industry needs uniformity, not a frag-
mented approach. It’'s not in our best inter-
est to confuse consumers, and we need the
efficiency that a uniform approach can
bring.”

Benner said he would like to see swifter
response on the part of the regulatory sys-
tem in changing the standards of identity to
accommodate fat-free alternatives. Herec-
ognized that they cannot move so fast as to
violate the public trust, but said they have
the responsibility to “move fast enough so
as not to destroy the privatesector initiative
and give the advantage to those companies
that wait.”
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Benner said he foresees an increase in
dairy purchases because of the develop-
ment of these products. With these prod-
ucts, the right nomenclature is needed “to
clearly distinguish dairy-based fat-free
products from lower cost non-dairy imita-
tions.” He concluded by urging the dairy
industry to support reduced fatand fat-free
products so that dairy doesn’t lose its mar-
ket share to cheaper non-dairy substitutes.

Paul Christ, Vice President for Dairy
Planning and Analysis with Land O'Lakes,
examined solutions to the milkfat issue by
comparing supply side solutions with
demand side solutions.

“On the demand side we're going to
offer more and more and better and better
lowfat products which means the excess
butterfat problemis going to get bigger and
bigger, so we [must] find ways to address
the problem,” In discussing the supply side,
he cited a University of Minnesota study
that had comparable findings to the study
discussed by Dr. Bauman where milkfat
percentage was reduced by changing the
ratio of concentrates to forages in the diet.

Although the milkfat percentage was
reduced, the percentage of proteinremained
about the same and the pounds of milk in-
creased. Christ pointed out that total yield
of butterfat declined slightly and total yield
of protein increased slightly.

He analyzed this scenario from an eco-
nomic perspective by comparing the vari-
able costs of different feeding programs
and the variable returns based on different

butterfat differentials ranging from $.00 to
$.15.

Where the proportion of concentrates
wasincreased—the50/50and 60/40 diets—
Christ showed that there were only two
cases (highlighted in bold) where the in-
creased income from milk compensated for
the increased cost of the feed. Because the
current butterfat differential exceeds $.10,
Christ concluded that it is not economically
feasible for producers to change the ratio of
concentrates to alfalfa as a way to lower the
butterfat percentage in milk.

Christ next delved into the area of ge-
netics to examine if the milkfat situation
could be improved through breeding pro-
grams. He summarized a 1971 study done
ricultural Experiment Stations that investi-
gated the response of a wide range of pro-
duction traits, when one trait was selected
for. The results are the expected response
that will be seen in one generation.

Christ illustrated the potential for deal-
ing with milkfat through breeding by dem-
onstrating four breeding strategies that
might be used, and the economic conse-
quences of each, with the butterfat differen-
tial as a variable.

The only breeding strategy where the
producer receives more money for the milk
than the starting point at every butterfat
differential is when milk yield is the trait
selected for.

Like Dr. Everett, Christ concluded that
producers willalways maximize milk yield.
Even if the butterfat differential is zero,
selecting for milk yield will make them the
most money, unless they are fined or taxed
for their butterfat, which is unlikely to
happen in Christ’s opinion.
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falls farenough, itmay
become asubstitute for
other products like
margarine. In hisopin-
ion lowering prices is
theonly policy that will
reduce themilkfatsur-
plus.

A policy perspec-
tivewasalsodelivered
in the final presen-
tation by Dr. Andrew
Novakcevic, the E.V.
Baker Associate Pro-

Returning to the demand side, Christ
predicted that the fat surplus willend when
the U.S. butter price fallslow enough so that

itcan compete on the world market. Healso -

noted that world butter stocks are much
lower than they have been recently.
Turning to the export statistics, Christ
observed that the US5R now imports over
half of the total butter exports by the major

fessor of Dairy
in Cornell Univer-
sity’s Department of
Agricultural Eco-
nomics. In contrast
to Christ's view,
Novakovic began by
contending that some
progress toward solv-
ing the milkfat issue
can be made at the
farm level..
Addressing the
idea of changing the
butter price, he em-
phasized the impor-
tance of how the

dairy producing countries. This represents
the most important export market for the
U.S., though increased production in East-
ern Europe could satisfy that demand.
Christ emphasized thatif the price of butter

butter price changes
relative to the price of
nonfatdry milk (NDM)—the skim milk com-
ponent—because butter and NDM are joint
products. There are two ways of looking at
changing the butter price, “Are we talking
about leaving milk values relatively con-
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stant and just changing whether we put
more or less of that value on butterfat ver-
sus the skim milk part, or are we talking
aboutlowering the price of milkand butter.”

A key part of this discussion is recog-
nizing that the NDM or skim component of
milk can “carry” a certain part of the value
that the fat component can’t carry anymore.
Novakovic pointed out a strengthening of
the market for NDM which illustrates the
value of the nonfat components of milk.

Inlooking athow much value NDM can
carry, Novakovicused a table to show what
the price of NDM had to be, relative to
changes in butter price, at a given milk
price.

He pointed out that when the price of
butterislowered, the gap between the value
of higher fat and lower fat milk narrows.
Reducing the economic incentive to pro-
duce high-fat milk could help move the
industry toward less fat production, but
there is a limit to how much value nonfat
dry milk can carry. He suggested that
nonfat dry milk represents the lowest value
use of skim milk and that the value of those
same components in other products like
cheese can be much higher.

OV EYY RO
v

for changing th
“Since 1985 we've been

problem is the mechanism
support price.

changing the support price according to a
formula that says, ‘Jets make an estimate of
how much dairy products the federal gov-
ernment is going to purchase [and] let’s
express that on a milk equivalent basis.” [I]f

that number looks too big then let’s cut the
support price.” The milk equivalent calcu-
lates how much milk was needed to make
the product in storage based on the amount
of fat in each product. He observed that
many people in the dairy industry want to
change this traditional accounting method
because butter has been the main product
purchased for the last two years, inflating
themilk equivalent. Purchasesin 1989 were
9.1 billion pounds on a milkfat basis, but
would have been 0.4 billion if calculated on
a skim-solids basis.

There’s a wide range of support for
establishing a different system of milk
accounting to more accurately determine
the amount of government removals. He
reported that the National Milk Producer’s
Federation, the Milk Industry Foundation
and theInternational Ice Cream Association
agree thattheremovals should be calculated
using both butterfat and solids not fat.

In looking at supply side solutions,
Novakovicargued thatcontinuing toreduce

“thebutterfat differential willhelp themilkfat

situation, butthatdoing soimplieslowering
the price of butter.
Novakovic said he considers multipl

tion in itself. California uses this system,
but it assigns fat the same value as is used
nationally and, therefore does nothing to
reduce the incentive to produce milkfat. He
argued that the pricing system is less im-
portant than the value assigned to milkfat
under the system.
However Novakovic

added that multiple
component pricing
does have the added
benefit of explicitly
expressing the value
of skim solids, draw-
ingtheattentionofthe
producer and proces-
sor to what the price
of each component is.
Today, component
pricing allows priceto
express as a “carrot”
the value of skim sol-
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idsin addition to the “stick” of lower milkfat
values.

Looking at the national supply and de-
mand numbers, Novakovic unveiled some
rough estimates that might depict the situ-
ation now.

Novakovic suggested that the magni-
tude of adjustments needed to alleviate the
milkfat surplus are low enough that the
industry should not give up on the possibil-
ity of reductionsin milkfat test in farm milk,
given the information in Bauman’s talk
about the potential for lowering fat test. A
reduction in the fat content of farm milk
from 3.7% to 3.3% would more than elimi-
nate the record amounts of surplus butter
produced in 1989. Areductionof0.4%isnot
a trivial amount, but it is not so large as to
require the industry to abandon farm level
changes as part of a practical solution.

each farmer would have to produce within
a milkfat quota and be assessed for milkfat
produced over that amount. Legislators
will decide whether or not to use such a
system. Novakovic noted that, like mul-
tiple component pricing, whether or not
such a system would work to reduce the fat
contentof thenation's milk supply depends
on how strictly the system is designed.
Moving from supply to the demand
side, Novakovic considered selling on the
world marketasa potential way of reducing
the surplus of fat. Novakovic agreed with
Christ that large volumes of butter could be
moved in world markets but emphasized
that to do so the U.S. price would have to
drop much further, by about one third. He
observed that increased exports of butter
may be the most practical way toreducethe
milkfat surplus, but at the levels of butter
prices that implies it seems quite possible
that a production response

could occur as well.

He finished with his
opinion on the impact of
products like light butter
on total milkfat use. “The
implication would be that
yvou're going to be selling

less milkfatas that product
isintroduced, but... some
of these new products that
scavenge from the main
product initially [may]

A final policy proposal discussed by
Novakovic is one from the NMPF where a

surplus of one component of milk (milkfat)

would trigger a quota system o setin where

make a positive contribu-
tion as the conversion to
lower fatdiets proceeds over the next five to
ten years.” If the long run alternative is no
dairy fat, then lowfat options could mean
better dairy sales.




Appendix

A Primer on Fats, Fatty Acids and Cholesterol

Fats area major nutritive component of
both animal and plant derived foods. If the
fat is solid at room temperature, it is proba-
bly referred to as “fat.” The name “oil” is
usually used for fats that are liquid at room
temperature. In either case, fats and oils
have the same caloric content and are made
from the same basic parts. The building
blocks of fats, which give each fat its own
unique character, are called fatty acids. Cho-
lesterol is not fat, nor is it a fatty acid. Cho-
lesterol can exist freely or independent of
fat, as in egg yolks; however it is usually
combined with fats in animal tissue.

This appendix offers a brief descrip-
tion of some of the terminology used to
describe fats, the major categories of fatty
acids, the fatty acid profile of milkfat, and
the differences between fat and cholesterol.

What are Fats and Fatty Acids?

The particular structure of the fatty
acid chain affects its physical characteristics
and its performance as a food or food ingre-
dient. Therefore, it is the relative amounts
of each fatty acid in a particular fat that
influence the physical and dietary proper-
ties of a fat.

Saturated and Unsaturated
Fatty Acids

Although references are often made to
saturated or unsaturated fats, in fact, it is
fatty acids that are classified this way.
Moreover, consumer surveys indicate that
there is a lot of confusion about what these
terms connote. One conclusion that seems
to be drawn is that saturated fats are some-
how “fatter” as well as “more fattening”
than unsaturated fats. The actual story, ina
nutshell, is as follows.

Eattvr acids mav.he classified in.-one.of
atiy acids may-be-classihied1mn-one-oi

As stated above, fatty acids are the
building blocks of fats. Thus, we can speak
of milk fat, beef tallow, palm oil, or corn oil
as types of fats, each having their own spe-
cificcharacteristics. Though therearemany
different fatty acids, usually 5 - 10 fatty
acids make up the bulk of each fat. To
understand the properties of different fats,
it is helpful to know some of the chemistry
of fatty acids.

Fatty acids are composed of hydrogen
atoms attached to a chain of carbon atoms,
at one end of which is the distinctive car-
boxyl group, making it an organic acid:

The fatty acids which make up natural
fats have 4 to 24 carbons and, with minor
exceptions, have an even number of car-
bons.

three groups: “saturated,” “monounsatu-
rated,” and “polyunsaturated”—all fats are
made up of a combination of these three
fatty acids types.

What these terms refer tois thenumber
of hydrogen atoms relative to carbon atoms
in the fatty acid molecular chain. Differ-
ences in the relative amounts of hydrogen
result from the physical nature of the bond-
ing between the carbon atoms. In a satu-
rated fat, all the carbons arelinked by single
bonds and each carbon atom carries asmany
hydrogen atoms as possible. It is said to be
saturated with hydrogen.
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In a monounsaturated fatty acid, the
carbon chain has one double bond in it, and
two less hydrogen atoms as a result.
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Two or more double bonds in the
carbon chain and a corresponding reduc-
tion in hydrogen atoms are the characteris-
tics of polyunsaturated fatty acids.

P{ P{ }!
-C C C (I C C !:—
}{ }{ }{ }{ }{ }I }{

Fatty acids are identified by a name
and can also be described numerically by
indicating the number of carbon atoms in
the fatty acid molecule and the number of
double bonds within the carbon chain. For
example palmitic acid is a 16 carbon satu-
rated fatty acid; it can also be described as
16:0, indicating there are 16 carbon atoms
with no double bonds between them. Oleic
acid is an 18 carbon monounsaturated fatty
acid. Itis designated as 18:1, indicating its

composition of 18 carbon atoms w1th one
double bond in the chain.

est proportlons in fats of ammal ori gm such
as dairy products, red meat and poultry.
This does not mean that all milkfat and
animal fat is made of only saturated fatty
acids. Similarly, it does not mean that plant
fats do not contain saturated fatty acids.
Certain plant fats, often referred to as tropi-
cal oils, contain a higher proportion of satu-
rated fatty acids than milk or animal fats.
These would include palm kernel and coco-
nutoils. Thesaturated fatty acid, lauricacid
(12:0), is the major component of coconut
oil.
Themolecularstructureof palmiticacid
(16:0), the most common saturated fatty
acid found in animal tissues, including
human adipose tissue, is illustrated as
follows.

HHHHHHHHHHHEHHH
H~c-c-g—c-c-c-c—c-c~c—c-,—c—c—c—c\
HHHHHHHHHHHHHEEHE 0

0-H
7

The molecular structure of oleic acid
(18:1), a monounsaturated fatty acid found
in relatively large amounts in milk, is illus-
trated below. Cleicacid is the major compo-
nent of olive, peanut, and canola oils; it is
also the second major component of corn,
soybean, and safflower cils.
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Linoleic acid (18:2) is a polyunsatu-
rated fatty acid that is present in small
amounts in milk. Linoleic acid is the major
fatty acid in corn, soybean and safflower oil.
Its chemical structure is illustrated below.
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-This chemical structure affects the
physical characteristics of the fatty acid.
Saturated fatty acids tend to be solid at
room temperature in fact some saturated

wax. Polyunsaturated fatty ac1ds tend tobe
liquid at room temperature. In some food
uses, it may be more desirable to have a
solid or semi-solid ingredient, in others a
liquid consistency may bepreferable. Along
with the obvious differences in physical
structure, the more solid fats tend to be
more stable and less subject to oxidation
which can cause rancidity.

Physical conformation is the reason
highly polyunsaturated fats thatare favored
for cooking come in the form of oils , e.g.
corn oil or safflower oil. Some food prod-
ucts,likemargarines, shortenings, non-dairy
whipped toppings, and so on, are made
from plant fats, but the liquid characteristic
is undesirable. Plantoils can be modified to
haveamoresolid physical structure through
a process called “hydrogenation.” As the
name connotes, hydrogenation is a chemi-
cal process that changes oils (high in poly-
unsaturated fatty acids) to a more solid
consistency by actually adding hydrogen to
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the unsaturated fatty acids. This process
imparts the desired physical property and
improves the shelf life of the product, butit
may also increase the proportion of satu-
rated fatty acids. Many processed food
products contain hydrogenated or partially
hydrogenated vegetable oils. Many con-
sumers may not appreciate that plant oils
may lose some of their desirable dietary
characteristics when they arehydrogenated.

The Fatty Acid Profile of Milk

As shown in the table below (taken
from the Fundamentals of Dairy Chemistry,
Second Edition), there are eleven fatty acids
that are the major components of milkfat.
Seasonal dietary changes account for the
range for each fatty acid. Saturated fatty
acids, mostly palmitic, account for about
60% of the total; 35% of the total are monoun-
saturated fatty acids, mostly oleicacid. Poly-
unsaturated fatty acids, mostlylinoleicacid,
represent about 5% of the total.

steroid alcohol, and not an organic acid. It
can exist freely, but it is often associated
with fatty acids. Thus, foods thatarehighin
fat are often high in cholesterol, but this
need not be the case. Eggs are low in fatbut
very high in cholesterol. Vegetable oils are
fats, but they contain no cholesterol.

Cholesterol is needed to form
hormones, cell membranes, and perform
other physiological functions in the body.
The body is able to make all the cholesterol
it needs; it is not necessary to consume
cholesterol. Cholesterol that is manufac-
tured in theliver or absorbed from digested
food is carried in the blood for use by all
parts of thebody. This type of cholesterol is
referred to as blood or serum cholesterol.
Cholesterol in the food you eat is called
dietary cholesterol.

Research has shown some correlation
between high levels of serum cholesterol
and heart disease and atherosclerosis. Eat-
ing foods high in cholesterol, i. e. dietary
cholesterol, may or may not be associated
with high levels of serum cholesterol. One
may have high levels of serum cholesterol
despite eating a low cholesterol diet; or one
may have low or moderate levels of serum

What is Cholesterol?

Physically, cholesterol is a soft, waxy
substance found in the body cells of hu-
mans and animals. Although plants pro-
duce similar sterols, they do not produce
cholesterol. Chemically, cholesterol is a

cholesterel-everrwith-a-dietrelatively high
in cholesterol. It is more a matter of com-
mon sense than established cause and effect
that people are encouraged not to consume
foodshighincholesterol, particularlyifthey
already have high serum cholesterol levels.

Research has more clearly demon-
strated a link between the effects of dietary
fats and serum cholesterol levels. Saturated
fatty acids are associated with increasing
levels of serum cholesterol. Consumption
of polyunsaturated fatty acids seems to
lower serum cholesterol levels. Neither an
increasing or decreasing effect is associated
with the consumption of monounsaturated
fatty acids; however, recent research indi-
cates thatmonounsaturated fatty acids may
lower serum cholesterol levels because of a
substitution effect. In any case, decreasing
total fat as well as switching from saturated
fatty acids to monounsaturated fatty acids
would be viewed as a step in the right
direction for most people.
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